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Summary 

Nuclear energy issues facing Congress include reactor safety and regulation, radioactive waste 
management, research and development priorities, federal incentives for new commercial 
reactors, nuclear weapons proliferation, and security against terrorist attacks. 

The earthquake and resulting tsunami that severely damaged Japan’s Fukushima Daiichi nuclear 
power plant on March 1 1, 201 1, raised questions in Congress about the disaster’s possible 
implications for nuclear safety regulation, U.S. nuclear energy expansion, and radioactive waste 
policy. The tsunami knocked out electric power at the six-reactor plant, resulting in the 
overheating of several reactor cores, loss of cooling in spent fuel storage pools, major hydrogen 
explosions, and releases of radioactive material into the environment. The Nuclear Regulatory 
Commission (NRC) issued orders to U.S. nuclear plants March 12, 2012, to begin implementing 
safety improvements in response to Fukushima. 

Significant incentives for new commercial reactors were included in the Energy Policy Act of 
2005 (EPACT05, P.L. 109-58), such as tax credits and loan guarantees. Together with volatile 
fossil fuel prices and the possibility of greenhouse gas controls, the federal incentives for nuclear 
power helped spur renewed interest by utilities and other potential reactor developers. License 
applications for as many as 3 1 new reactors were announced, and NRC issued licenses for four 
reactors at two plant sites in early 2012. Flowever, falling natural gas prices, safety concerns 
raised by the Fukushima accident, and other changing circumstances have made it unlikely that 
many more of the proposed nuclear projects will move toward construction in the near term. 

Four U.S. reactors were permanently closed in 2013, and another shutdown has been announced 
for late 2014. Three reactors were closed because of the need for major repairs, and the other two 
because electricity prices fell below their generating costs. 

DOE’s nuclear energy research and development program includes advanced reactors, fuel cycle 
technology and facilities, and infrastructure support. The Obama Administration’s FY2015 
funding request for nuclear energy research and development totaled $863.4 million. Including 
advanced reactors, fuel cycle technology, infrastructure support, and safeguards and security, the 
total nuclear energy request was $25.0 million (2.9%) below the FY2014 funding level. The 
House approved $826.7 million (H.R. 4923), while the Senate Subcommittee on Energy and 
Water Development Appropriations recommended $777.0 million. 

Disposal of highly radioactive waste has been one of the most controversial aspects of nuclear 
power. The Obama Administration halted work on a long-planned waste repository at Yucca 
Mountain, NV, and established the Blue Ribbon Commission on America’s Nuclear Future (BRC) 
to recommend new approaches to the waste problem. The BRC issued its final report to the 
Secretary of Energy on January 26, 2012. In response to the BRC report, and to provide an 
outline for a new nuclear waste program, DOE issued a Strategy for the Management and 
Disposal of Used Nuclear Fuel and High-Level Waste in January 2013. The DOE strategy calls 
for a new nuclear waste management entity to develop consent-based storage and disposal sites, 
similar to recommendations by the BRC. No funding has been requested or appropriated since 
FY201 1 to continue NRC licensing of the Yucca Mountain repository, although the House voted 
to provide DOE with $150.0 million and NRC $55.0 million for Yucca Mountain licensing 
activities in FY2015. 



Congressional Research Service 



Nuclear Energy Policy 



Contents 

Most Recent Developments 1 

Nuclear Power Status and Outlook 3 

Possible New Reactors 6 

Nuclear Power Plant Safety and Regulation 10 

Safety 10 

Emergency Planning 12 

Domestic Reactor Safety Experience 13 

Reactor Safety in the Former Soviet Bloc 15 

Licensing and Regulation 15 

Reactor Security 17 

Decommissioning 18 

Nuclear Accident Liability 19 

Federal Incentives for New Nuclear Plants 21 

Nuclear Production Tax Credit 22 

Standby Support 23 

Loan Guarantees 23 

Subsidy Costs 24 

Nuclear Solicitations 25 

Global Climate Change 27 

Nuclear Power Research and Development 30 

Nuclear Waste Management 33 

Nuclear Weapons Proliferation 36 

Federal Funding for Nuclear Energy Programs 37 

Legislation in the 1 13 th Congress 39 

H.R. 259 (Pompeo)/S. 2279 (Lee) 39 

H.R. 1700 (Engel) 39 

H.R. 2081 (Thornberry) 39 

H.R. 2609 (Frelinghuysen)/S. 1245 (Feinstein) 39 

H.R. 2712 (Lowey) 40 

H.R. 2861 (Lowey) 40 

H.R. 3354 (Engel) 40 

H.R. 3766 (Ros-Lehtinen) 40 

H.R. 3895 (Duncan) 40 

H.R. 4522 (Van Hollen)/S. 2271 (Murphy) 40 

H.R. 4869 (Lummis) 40 

H.R. 4923 (Simpson) 41 

H.R. 4956 (Walz) 41 

H.R. 5322 (Blackburn) 41 

S. 1240 (Wyden) 41 

S. 1519 ( Vitter) 41 

S. 2324 (Boxer) 41 

S. 2325 (Markey) 42 

S. 2326 (Sanders)/H.R. 4667 (Welch) 42 



Congressional Research Service 



Nuclear Energy Policy 



Tables 

Table 1 . Announced Nuclear Plant License Applications 8 

Table 2. Funding for the Nuclear Regulatory Commission 38 

Table 3. DOE Funding for Nuclear Activities (Selected Programs) 38 

Contacts 

Author Contact Information 42 



Congressional Research Service 



Nuclear Energy Policy 



Most Recent Developments 

Agreements for the first loan guarantees for nuclear power plants under the Energy Policy Act of 
2005 were signed February 20, 2014, by Energy Secretary Ernest Moniz. The federal loan 
guarantees total $6.5 billion for two reactors being constructed at the Vogtle nuclear plant in 
Waynesboro, GA. 1 Southern Company, the plant’s lead owner, estimated that its $3.46 billion 
share of the loan guarantee would reduce its present-value financing costs by up to $250 million. 
The guaranteed loans are to be issued by the U.S. Treasury’s Federal Financing Ra nk . 2 The plant 
owners were not charged an upfront fee for the loan guarantees but are paying interest above the 
applicable Treasury rate. 3 

The Department of Energy’s (DOE’s) FY2015 funding request for nuclear energy research and 
development, submitted to Congress in early March 2014, totaled $863.4 million. Including 
advanced reactors, fuel cycle technology, infrastructure support, and safeguards and security, the 
total nuclear energy request is $25.0 million (2.9%) below the FY2014 funding level. The House 
approved its FY2015 Energy and Water appropriations bill (H.R. 4923) on July 10, 2014, with 
$826.7 million for nuclear energy. The Senate Subcommittee on Energy and Water Development 
Appropriations recommended $777.0 million on July 24, 2014. 4 Pending enactment of full-year 
appropriations, FY2015 funding for these programs is being provided by a continuing resolution 
(PL. 113-164). 

The first construction starts for new U.S. nuclear power reactors since the 1970s officially took 
place in March 2013 in South Carolina and Georgia. Pouring of the first “safety related” concrete, 
which marks the start of reactor construction, was completed on March 11, 2013, for V.C. 

Summer Unit 2 in Cayce, SC, and three days later for Vogtle Unit 3 in Georgia. The Nuclear 
Regulatory Commission (NRC) had issued combined construction permits and operating licenses 
(COLs) for two new reactors at the Vogtle site on February 9, 2012, and for two identical reactors 
at the Summer plant on March 30, 2012. Each of the new Westinghouse AP1000 reactors, 
scheduled for completion between 2017 and 2019, is expected to cost from $5 billion to $7 
billion. 

NRC approved a design certification September 16, 2014, for GE-Hitachi’s Economic Simplified 
Boiling Water Reactor (ESBWR), following nine years of review. Like the Westinghouse 
API 000, the ESBWR includes “passive” safety features that are designed to protect the reactor 
core from overheating after an accident. NRC is currently reviewing two COLs that would use the 
ESBWR design: Fermi 3 in Michigan and North Anna 3 in Virginia. 5 



1 Mirshak, Meg, “Energy Secretary Moniz Visits Vogtle to Finalize Loan Guarantee,” Augusta Chronicle, February 21, 
2014, http://chronicle.augusta.eom/news/metro/2014-02-20/energy-secretary-moniz-visits-vogtle-fmalize-loan- 
guarantee. 

2 Southern Company, “Southern Company Subsidiary, DOE Finalize Vogtle Nuclear Project Loan Guarantees,” news 
release, February 20, 2014, http://www.pmewswire.com/news-releases/southem-company-subsidiary-doe-fmalize- 
vogtle-nuclear-project-loan-guarantees-24639522 1 .html. 

3 See CRS Insight. 

4 Senate Committee on Appropriations, “FY15 Subcommittee Reported Bill and Draft Report,” July 24, 2014, 
http://www.appropriations.senate.gov/news/fy-2015-ew-subcommittee-reported-bill-and-draft-report. 

5 Nuclear Regulatory Commission, “NRC Certifies GE-Hitachi New Reactor Design,” news release, September 16, 
2014, http://www.nrc.gov/reading-rm/doc-collections/news/2014/. 
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Four U.S. reactors were permanently closed during 2013, and the shutdown of a fifth unit was 
announced for late 2014. Crystal River 3 in Florida was retired in February 2013 because of 
cracks in its concrete containment structure. The single-unit Kewaunee plant in Wisconsin closed 
in May 2013 because regional electricity prices had dropped below the reactor’s generating costs. 
San Onoffe 2 and 3 in California closed in June 2013 because of faulty steam generators (unit 1 
had been shut previously). And the owner of the single-unit Vermont Yankee plant announced in 
August 2013 that the reactor would permanently close in the fourth quarter of 2014 for economic 
reasons. All of those units had substantial time remaining on their initial 40-year operating 
licenses or had received or applied for 20-year license extensions from NRC. The shutdowns 
prompted widespread discussion about the future of other aging U.S. reactors. 

Continued operation of “at risk” nuclear generating capacity could be encouraged by regulations 
proposed by the Environmental Protection Agency (EPA) on June 2, 2014, to reduce carbon 
emissions at existing power plants. The EPA proposal would require states to reduce the “carbon 
intensity” (carbon emissions per megawatt-hour of electrical generation) of their existing fossil 
fuel-fired generating plants by 2030. The proposed standards assume that states will prevent the 
premature retirement of up to 6% of their existing nuclear capacity and also complete five 
reactors currently under construction. States could also respond to the standards by encouraging 
construction of additional reactors or the expansion of generating capacity at existing nuclear 
plants, among many other options. 6 

On March 12, 2012, NRC issued its first nuclear plant safety requirements based on lessons 
learned from the March 201 1 Fukushima disaster in Japan. NRC ordered U.S. nuclear plant 
operators to begin implementing safety enhancements related to power blackouts, reactor 
containment venting, and monitoring the water levels of reactor spent fuel pools. The Fukushima 
nuclear plant was hit by an earthquake and tsunami that knocked out all electric power at the six- 
reactor plant, resulting in the overheating of the reactor cores in three of the units and a 
heightened overheating risk at several spent fuel storage pools at the site. The overheating of the 
reactor cores caused major hydrogen explosions and releases of radioactive material to the 
environment. NRC’s response to the accident has been the subject of continuing congressional 
oversight. 

After halting work on a long-planned nuclear waste repository at Yucca Mountain in Nevada, 
DOE issued a Strategy for the Management and Disposal of Used Nuclear Fuel and High-Level 
Waste in January 2013. The DOE strategy calls for a new nuclear waste management entity to 
develop consent-based storage and disposal sites. A pilot interim spent fuel storage facility would 
be opened by 2021 and a larger-scale storage facility, which could be an expansion of the pilot 
facility, would begin receiving waste by 2025. A geologic disposal facility would open by 2048 — 
fifty years after the initial planned opening date for the Yucca Mountain repository. 7 Legislation 
to redirect the nuclear waste program along similar lines was introduced by Senator Wyden on 
June 27, 2013 (S. 1240). The U.S. Court of Appeals for the District of Columbia Circuit ruled on 
August 13, 2013, that NRC must continue work on the Yucca Mountain license application as 
long as funding is available. The Court determined that NRC has at least $11.1 million in 



6 Environmental Protection Agency, “Clean Power Plan Proposed Rule,” http://www2.epa.gov/carbon-pollution- 
s tandards/ c lean-power-p lan-proposed-rule . 

7 DOE, Strategy for the Management and Disposal of Used Nuclear Fuel and High-Level Waste, January 2013, 
http://energy.gov/sites/prod/files/ 

Strategy%20for%20the%20Management%20and%20Disposal%20of%20Used%20Nuclear%20Fuel%20and%20High 

%20Level%20Radioactive%20Waste.pdf. 
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